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(54) Improvements in or relating to combiner assemblies 

(57) A combiner assembiy 20 has an optical com- 
biner 21 mounted to a housing 22 which is further 
arranged for mounting to a roof structure of a flight deck 
of an aircraft The combiner 21 is nfK>unted within a 
frame 23 which is mounted to the housing 22. The 
frame 23 has first pivot point 24 which is attached to a 
first arm 25 which is also attached to the housing 22 at 
a second pivot point 26 located at a position remote 
from the first pivot point 24. Rrst arm 25 is ananged to 
allow the combiner 21 to rotate around the housing 22 
between a deployed position and a stowed position. A 
second arm 27 Is pivotally connected to the fmme 22 at 
a third pivot point 28, at a position spaced from the first 
pivot point 24. and to the housing 22 at a fourth pivot 
point 29, located at a position remote from the third pivot 
point 28 and at a position spaced from the second ph/ot 
point 26. The pivot points 24, 26. 28 and 29 are 
arranged such that the first and second am 26, 27 are 
positioned In a non-parallel anangement and traverse a 
pathway wherein the mean distance between the com- 
biner 21 and housing 22 varies during rotational move- 
ment of the combiner 21 with respect to the housing 22. 
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Description 



[0001] The present Invention relates to combiner 
assemblies having a combiner through which a user 
views an outside scene overlaid with a projected image, s 
Such combiner assembRes can be used in head up dis- 
plays. 

(0002] Rgure 1 illustrates a typical combiner 
assemtJiy 10 used in a head up display. whk;h com- 
prises an optical combiner 1 1 mounted to a housing 1 2 io 
which Is an^nged for mounting to a roof structure 13 of 
a flight deck of an aircraft The combiner assembly 10 
connpiises a seml-refleceve surface and is ananged to 
present flight, navigation, guidance and other informa- 
tion to a user who views an outside scene through the. 15 
optical combiner 1 1 . This is accompfished by projecting 
inriages from a display fomning section 1 4, typically com- 
piislng a cathode ray tube, onto the semi-reflective sur- 
face which is arranged to allow the user to view the 
outside scene through the opdcal combiner 11 and to 20 
reflect the images from the display forming section 14 
along a sight line of the user. The image conveyed to the 
user is colfimated and confpmial such that the user 
views the outside scene overlaid with the projected 
images. Typically, the optical combiner 1 1 is pivotally zs 
mounted, not illustrated, to the housing 12 such that the 
optical combiner 1 1 can be moved from a stowed posi- 
tion above the user's head to a deployed position in front 
of the user and coincident with the user's sight line. 
[00O3] However, if the optical combiner 11 is not 30 
property secured in the stowed position it may rotate 
from Its position such that it interferes with the user's 
vfelon. or worse, pnpacts the user's head. Furthermore, 
should the user move forward while the optical com- 
biner 1 1 is in the deployed position, perfiaps due to the 35 
aircraft flying into turt>ulent air, and impacts the optical 
combiner 1 1 then this could Interfere with the safe and 
proper handling of the aircraft. 

[00O4] It Is an object oif the present invention to pro- 
vide a corhbiner assembly which obviates or mitigates 40 
the problems associated with the prior art 
[00O5] Aocorcfing to the present invention, a com- 
biner assemt>ly comprises an optical combiner, a hous- 
ing and a mounting assembly arranged to connect the 
optical combiner to the housing, wherein the optical 4S 
combiner is arranged to rotate around the housing and 
the mean distance between the combiner and the hous- 
ing varies with the angular rotation of the combiner 
around the housing. 

[00O6] In this manner, the optical combiner rotates so 
around the housing such that it traverses a path wherein 
the mean distance between the optical combiner and 
the housing varies as the optical comt>iner rotates from 
a stowed position to a deployed position, through which 
the user can view a scene, and from the deployed pos^ 55 
tion back to the stowed position, theretjy reducing the 
risk of the combiner coming into contact with the user as 
the combiner moves to or from the stowed position. 



[0007] Preferably, the mounting assembly m^ 
comprise a first arm pivotally mounted at one end to the 
optfcal combiner at a first pivot point and pivotally 
mounted at the other end to the housing at a second 
pivot polrit to provide rotational movement of the optical 
combiner around the housing, a second arm pivotally 
mounted at one end to the optteal combiner at a third 
pivot point and pVotally mounted at the other end to the 
housing at a fourth pivot point to provide rotational 
movement of the optical comt>iner around the housing 
and the first and second arms are positioned in a non- 
parallel arrangement. 

[0008] In this manner, the optical combiner rotates 
around the ph«>t points such tiiat Its tip, that end remote 
to the first and third pivot points, traverses a path 
wherein the mean distarK^e between the optical com- 
biner and the housing varies as the optical combiner 
rotates from a stowed position to a deployed position, 
through whteh the user can view a scene, and from the 
deployed position back to the stowed 
[0009] At least one of the arms may be arranged to 
be adjustable in length to fecilitate setting the angular 
position of the optrcal combiner. 
[0010] Preferably, the optfoal combiner may be 
arranged to mpye between stowed and deployed posi- 
tions and the prvot points are arranged so that the opti- 
cal combiner traverses a iocus, wherein on at least one 
point of the locus the optteal combiner is located closer 
to the housing than the optical combiner is when located 
in e'rther the stowed or deployed positions. 
[0011] The pivot points may be arranged to allow 
the optical combiner to rotate down into the deployed 
position at whteh point the user views the scene 
[0012] Preferably, the pivots may be arranged to 
allow the optldaJ combmer to rotate past the deployed 
position to a further position thereby to allow a degree of 
movement for the optical combiner should a user Impact 
the optteal combiner. The second ami may be a strut 
comprising a spring arranged to allow the optical com- 
biner to rotate past the further position thereliy to allow 
a furtiier degree of movement for the optical combiner 
should a user Impact the optteal combiner. 
[0013] The invention will now be descn*t>ed, by w^ 
of example only, with reference to the accompanying 
drawings, in which: 

Rgure 1 Illustrates generally a combiner assembly 
according to the prfor art; 

Figure 2 DIustrates a combiner assembly in eleva- 
tion view; 

Figure 3 schematically illustrates tfie movement of 
a combiner, as illustrated in Rgure 2. from a 
deployed position to a stowed position; 
Figure 4 schematically illustrates the movement of 
a combiner at>out various ph^t points when the 
combiner is moved from a deployed position to a 
stowed position, and 

Figure 5 illustrates in elevation view further posi- 
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tions for a combiner, as illustrated in Rgure 2. 

[0014] In Rgure 2, a combiner assembly 20 conrv 
prises an optical combiner 21 mounted to a housing 22 
using a mounting assembly which is arranged for 
mounting to a roof structure, not shown, of a ffight deck 
of an aircraft The combiner assembly 20 Is arranged to 
present flight, navigation, guidance and other useful 
infomr)atk>n to a user who also views a scene, typically a 
scene outside the aircraft, through the combiner 21 , that 
is the combiner 21 provides a head up display, as dis- 
cussed with reference to Rgure 1. The combiner 21 is 
mounted within a frame 23 which Is arranged to be 
mounted to the housing 22. The.itx)mbiner 21 comprises 
a surtabte nrtaterial such as glass which is capable of 
reflecting Images generated by a display forming sec- 
: tfon, not illustrated, along a sight line to the user of the 
combiner 21 , such that the user will peroeh/e the scene 
overiald with images generated by the display fonning 
section and reflected by the combiner 21. The Image 
conveyed to the user Is collimated and confonnal with 
other design parameters considered when manufactur- 
ing a connbiner assembly 20. 

[O015] The frame 23 of the combiner assembly 20 
has a first pivot point 24 which is attached to a first ami 
25 which is also attached to the housing 22 at a second 
pWot point 26 located at a position remote from the finst 
pivot point 24. The first ami 25 Is arranged to allow the 
combiner 21 to rotate about the housing 22 between a 
deployed position, as shown in Rgure 2, and a stowed 
position, not illustrated. 

[O016] A second amn 27 is pivotally connected to 
the frame 23 at a third pivot point 28, at a position 
spaced from the first pivot point 24, and to the housing 
22 at a fourth ph^ot point 29, located at a position remote 
from the third pivot point 28 and at a position spaced 
from the second ptvox point 26. The second arm 27 may 
take the iorm of a spring bias strut It will t>e understood 
that the first and second arms 25, 27 constitute the 
mounting assembly connecting the combiner 21 to the 
housing 22. 

[O0171 The pivot points 24, 26, 28 and 29 are 
arrar^d In such a rhanner that the first and second 
arms 26, 27 axe positioned in a non-parallel arrange- 
ment so that the combiner 21 traverses a pathway 
wherein the mean distance between the combiner 21 
and tfie housing 22 varies duririg .rotational movement 
atx>ut the pivots 24, 26, 28 and 29 when the conDblner 
21 is moved between a deployed position, shown in Fig- 
ure 2. and a stowed position, not illustrated. Furtiier- 
more, when the combiner 21 is moved from the stowed 
position to the deployed position the combiner 21 will 
return to a repeatabte accurate location. 
[0018] Rom Figure 3, in which ni<e references have 
been used to Indicate similar Integers to those refer- 
enced in Figure 2, a user 30 of the combiner 21 views 
Innages projected from a display forming section, not 
illustrated, along a s^ht line 31, which are overiaid on a 



scene, not illustrated, viewed through the combiner 21. 
The combiner 21 is moveable along the pathwsy 
t>etween a combiner 21 position shown as solid lines in 
a deployed position and a combiner 21a position illus- 
s trated by dotted lines in a stowed position. As the path- 
way formed by ti>e rotation of the combiner 21 around 
the housing 22 forms a locus wherein on at least one 
point of the locus the combirter 21 is closer to the hous- 
ing 22 than the combiner 21 Is when located in either 
10 the stowed or deployed positions, greater clearance Is 
provided as the t^> of the combiner 21 , that end remote 
to the first and third pivot points 24 and 28, as it passes 
at Its nearest point to the user 30 when the corhbiner is 
moved between the deployed and stowed positions. 
75 [0019] Refening back to Rgure 2, the first ami 25 
also carries a cooperating pair of release mechanisms 
32 and 33 which cooperate to latch the combir>er 21 in 
either the stowed or the deployed positions. The com- 
biner 21 is shown in the deployed position. A user oper- 

2C ates the release niechanism 33 to delatch the combiner 
21 so that tiie user may move the combiner 21 from the 
deployed position to the stowed position. When in the 
stowed position the user operates release mechanism 
32, whbh cooperates with release mechanism 33, to 

25 delatch the combiner 21 so that it may be dropped 
under gravity to the deployed position. 
[0020] As illustrated in Rgure 2, the first arid sec- 
ond arms 25 and 27 may be considered a pair of non- 
parallel links 34 and 35, respectively, and the space 

30 kjetween the first and third pivot points 24 and 28 may 
be considered to be a third linl< 36. The movement of 
these rmks 34, 35, and 36 is illustrated in Rgure 4, in 
which like references have been used to indicate similar 
integers as those referenced in Rgure 2. The movement 

35 of the finks 34, 35 and 36 ensures that the tip of the 
combiner 21 follows a pathway wherein the mean dis- 
tance between the housing 22 and the combiner 21 var- 
ies with angular rotation of the combiner 21 about the 
housing 22 such that more clearance Is provided 

4o between the tip of ttie combiner 21 and the head of a 
user. 

[0021 ] The locus 37 fomned by the movement of the 
tip of the combiner 21 is Indicated in Rgure 3 as a 
chained line, where it can be seen that the locus 37 pro- 

45 vides greater headroom for the user 30 than would nor- 
mally be present for a combiner 21 that merely pivots 
about a pivot point following a radial pathway 38, indi- 
cated as a dout>le cltalned line, when nrKMng between 
deployed and stowed positions. 

so [0022] A further advantage of the combiner assem- 
bly 20, as best shown in Rgure 3, is that should the 
combiner 21 not be property latched in the stowed posi- 
tion and shouki It fall from this position, then it Is less 
likely to Impact the head of tfie user 30 and moven>ent 

55 fi^om this position virill Indicate to tiie user 30 that it has 
not latched in the correct stowed position. The user 30 
can then move the conrt>lner 21 back to a proper latched 
stowed position. 
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[0023] Rgure 5, In which like references have been 
used to indicate similar integers to those referenced in 
Figure 2. illustrates that should a user of the combiner 
21 accidentally or otherwise inrpact the combiner 21, ft 
will rotate about the second pivot point 26 from the posi- 5 
tlon shown In soiid lines to a more forward position 21b 
indicated t)y dotted iines where It is retained by a detent 
arrangement within the housing 22 until the user returns 
the combiner 21 to its original position. The detent 
arrangement may be arranged to allow the combiner 21 io 
to move fbnward but only to the aJrcrafTs airframe limits 
to prevent damage to eitherthe airframe, which m^ be 
glass, pr the combiner 21 , 

[0024] Furthermore, If, white the combiner 21 Is In 
the fbnArard position 21b, the user further inpacts the is 
combiner 21, a spring, not illustrated, assodated with 
the second ann 27 will allow the length of arm 27 to 
extend thereby allowing the combiner 21 to rotate atwut 
ttie first pivot point 24 to a further position 21c indicated 
by chained lines. Once the iiser stops applying pressure 20 
to the combiner 21 it wiil return under the bias of the 
spring to the position Indicated by 21b and can only be 
returned to a proper deployed position 21, when the user 
so moves it to that position. Preferably, the spring Is 
housed within the second arm 27. These features 25 
reduce the injurious effects on the user due to impact 
with the combiner 21 by cushioning the blow since the 
combiner 21 is able to rotate to more forward positions 
either21bor21c. 

[0025] The combiner assembly 20 may also com- 30 
prise switching means to ensure that should the com- 
biner 21 be moved to forward position 21b that the 
display fomnlng section, not shown, will be switched off 
such that spurious images are not projected onto the 
cornbiner 21 which could be misread due to the mis- as 
alignment of the connblr>er21. This can.be achieved by 
arranging a switch and cam arrangerrtent or an elec- 
tronic device within the housing 22 such that when the 
combiner 21 moves to the more forward position 21b, 
rotation of the first arm 25 about the second pivot point ^ 40. 

also causes the cam anangement to rotate and 
operate the switch or electronb device so as to prohtt)it ' 
Images, from the display forming means, from being 
projected to the combiner 21 . 

[0Q2q Preferably; the switch Is a micro switch that Is 45 
mounted in a groove within the housing 22 and is oper- 
able when the first ami 25 rotates about the second 
pivot point In this nrmnner the micro switch can be 
retained wHhln the housing 22 so as to form a more 
connpact connt>iner assembly 20 in an environment in so 
which space Is limited, 

[0027] As best illustrated In Rgure 3. the combiner 
assembly 20 when in a stowed position does not pro- 
trude Into the user's 30 head space thereby providing 
greater head room for the user 30 and mitigating the 55 
possibility of the user's 30 head knpacting against part 
of the combiner assembly 20 when the user 30 reaches 
forward. 



[b028J From Rgure 2, the housing 22 can be 
mounted on a mounting plate 38 which Is further 
mounted to the roof stmcture of the flight deck such that 
adiustnr^ent screws 39 associated with the mounting 
plate, 38 can be manipulated to allow alignment of the 
combiner 21 Tn rotation, sideways, fore and aft direc- 
tions. Furthermore, the frame 23 retaining the combiner 
21 may aJso allow adjustment of the combiner 21 to 
allow aOgnment of the combiner 21 in elevation. Acflust- 
ments of the combiner assembly 20 can be completed 
on a purpose built optical alignn^ent jig prior to mounting 
of the combiner assembly 20 In the aircraft or In the air- 
craft while the combiner assembly 20 is In situ. In the 
former case, the combiner assembly 20 will not require 
further adjustment after. Installation and this will also 
aflow cornbiner . assemblies 20 to be readily inter- 
changeable. 

[0029] It will be understood that although the com- 
biner assembly 20 is descn*bed with reference to a head 
up display for an aircraft, it is envisaged that the com- 
biner assembly 20 could be used in altemative means 
of transport or other environments In which infonnation 
needs to be conveyed to a user and overlaid on the 
user's view of a forward scene. 

Claims 

1. A combiner assembly, comprising an optical com- 
biner, a housing and a mounting assembly 
arranged to connect the optical combiner to the 
housing, wherein the optical combiner is arranged 
to rotate around the housingand the mean distance 
between the combiner and the housing varies with 
angular rotation of the combiner around the hous- 
kig. . : 

2. A combiner assembly, as In Claihi 1, wherein the 
mounting assembly comprises ar first arm pivotally 
mounted at one end to the optical combiner at a first 
ph^t point and ph^otalty mounted at the other end to 
the housing at a second pivot point to provide nsta- 
tional hiovement of the conribiner around the hous- 
ing, a second arm pivotally mounted at one end to 
the optical combiner at a third pivot point and pivot- 
ally mounted at the other end to the housing at a 
fourth ph/ot point to provide rotational movement of 
the comblrier around the housing and the first and 
second arms are positioned in a noni^arallel 
arrangement / 

3. A con^lner assembly, as In Claim 2, wherein at 
least one of the arms Is arranged to be adjustable In 
length to fadfitate setting the angular position of the 
optical combiner. . 



4. A combiner assembly, as In Clainis^ 2 or 3, wherein 
the optical comt^ner fe ananged to move between 
stowed and deployed positions and the phrt>t points 
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are arranged so that the optica! combiner traverses 
a locus, wherein on at (east one point of the locus 
the optical combiner is located closer to the housing 
than the optical combiner is when located in either 
the stowed or deployed positions. 5 

5. A coRTblner assembly, as in Claims 2 to 4, wherein 
the pivot points are arranged to allow the optical 
connblnerto rotate down into the deployed position 

at which point the user views the scene. io 

6. A combiner assembly, as In Claim 5, wherein the 
ph/ots are arranged to allow the optical combiner to 
rotate past the deployed position to a further posK 
tion thereby to allow a degree of movement for the is 
optical corhbiner should a user impact the optical 
combiner. - 

7. A combiner aissembly, as In Claim 6, wherein the 
second arm is a strut con^rislng a spring anB^ged 20 
to allow the optical combiner to rotate past the fur- 
ther position thereby to allow a further degree of 
movement for the optical combiner should a user 
impact the optical con4>iner. 

25 

8. A combiner assembly substantially as illustrated in 
and/or descrtoed in or with reference to accompa- 
nying drawings, 

9- A head up display, as in Claims 1 to 7. 30 

10. A combiner assembly for an aircraft, as in Claims 1 
to 7. 
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(54) Impravenrtents In or relating to combiner assemblies 

(57) A combiner assembly 20 has an optical com- 
biner 21 mounted to a housing 22 which is further 
ananged for mounting to a roof structure of a flight deck 
of an aircraft The combiner 21 is riiounted within a 
frame 23 which is mounted to the housing 22. The 
frame 23 has first pivot point 24 which is attached to a 
first arm 25 which is also attached to the housing 22 at 
a second pivot point 26 located at a position remote 
from the first pivot point 24. Rnst ann 25 is ananged to 
allow the combiner 21 to rotate around the housing 22 
between a deployed position and a stowed position. A 
second arm 27 is pivotally connected to the frame 22 at 
a third pivot point 28, at a position spaced from the first 
pivot point 24, and to the housing 22 6t a fourth pivot 
point 29, located at a ixxsition remote from the third pWot 
point 28 and at a position spaced from the second pivot 
point 26. Ttie pivot points 24, 26, 28 and 29 are 
ananged such that the first and second ann 26, 27 are 
postponed in a non-parallel arrangement and traverse a 
pathvray wherein the mean distance between the com- 
biner 21 and housing 22 varies during rotational move- 
ment of the combiner 21 with respect to the housing 22. 
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